The composition of modified milk for babies is based on the model of breast milk. Milk replacement formulas are produced on the basis of cow's milk so it is necessary to modify all the nutrients in order to make them resemble most closely the model. Determination of babies' nutritional requirements is based on the knowledge of women's breast milk, which is regarded the best possible food in the first period of infant life. The concentration of mineral elements in breast milk is low and the total content of ash amounts to 0.2 g⋅dl -1 . The content of sodium, potassium and chlorine is three times as low as in cow's milk. The source of individual elements for babies is their food, though some elements are provided in drinking water and supplements. Typically, mineral elements are absorbed more effectively in the periods of intensive growth. It should be remembered that the mineral elements found in breast milk are characterised by much higher bioavailability than those present in modified milk. The major requirement for modified milk to be registered and authorised for sale in Poland is the conformity of its mineral composition with international recommendations.
INTRODUCTION
Long-term studies of the process of human growth indicate that no period is more significant to determining the health condition of an individual than the foetal stage and early childhood. Inadequate nutrition in infancy leads to development impairment. According to the latest recommendations, baby nutrition should be based on mother's breast milk and on manufactured preparations specially designed for this particular age group (ALDOUS 1999) .
The composition of modified milk for infants is based on the model of human breast milk. Milk replacement formulas are manufactured on the basis of cow milk, so it is necessary to modify all nutrients in such a way that they resemble the original model to the maximum.
The determination of babies' nutritional requirements is based on the knowledge of women's breast milk which is regarded as the best possible food in the first period of infant life. The concentration of mineral elements in breast milk is low, the total content of ash amounts to 0.2 g⋅dl -1 . The content of sodium, potassium and chlorine is three times lower in compari-son to cow milk (these are the elements responsible for osmotic burden of the kidneys) (LYNCH, STOLTZFUS 2003) . The source of individual elements for babies is their food, though some elements are provided in drinking water and supplements. Typically, mineral elements are absorbed more effectively in the periods of intensive growth (DROBNIK, LATOUR 2006) . It should be remembered that the mineral elements found in breast milk are characterised by much higher bioavailability than those present in modified milk (SKRAJNOWSKA 2006) .
The main requirement for registering and authorising the sale of modified milk in Poland is the compliance of its mineral and vitamin composition with international recommendations (STOLARCZYK 2001) . Such compliance is confirmed by a certificate issued by Chief Sanitary Inspector (G³ówny Inspektor Sanitarny), which must be printed on the packaging of the product.
The aim of the present study was to determine the content of mineral elements, in powdered milk administered in infant nutrition in the first months of the children's lives.
MATERIALS AND METHODS
The material for the examinations was provided by milk replacement formulas representing well-known brands, used in baby feeding in the first months of their lives: A-1 (starter powdered milk for babies, enriched with iron, since the day of birth), A-2 (follow-on milk, with an addition of powdered rice cereal for babies, enriched, form the 4 th month of life), B-1 (from the day of birth until the 4 th month, enriched with iron), B-2 (containing a probiotic, bananas, above the 4 th month), C (with a probiotic, above the 4 th month), D (hypo allergic follow-on milk, enriched with iron), E-1 (with rice cereal, a formula for further baby nutrition above the 4 th month), E-2 (hypo allergic follow-on milk for babies above 4 months of life). All the examined preparations were labelled as "a special nutrition product". They had been purchased in grocery shops in Lublin in October 2007, before their use-by date.
The contents of dry matter and crude ash in the samples were determined with the use of the AOAC methods (1990) . The content of Mg, Zn, Cu, Ca, Mn, Na, Fe and K was determined in the collected specimens, with the use of the AAS flame technique, in a Unicam 939 (AA Unicam Spectrometer).
All chemical analyses were performed in two replications. The results were statistically analysed. Arithmetic mean values and standard deviation (sd) were calculated with the use of STATISTICA 6.0 software. Taking into account energy concentration declared by the producer, proportions between individual mineral elements and energy (kcal) were calculated.
RESULTS AND DISCUSSION
The content of dry matter, crude ash and macroelements in the examined milk replacement formulas is presented in Table 1 . It should be remembered that the concentration of certain mineral elements in modified milk is significantly higher in comparison with breast milk, which results from its lower assimilability (STOLARCZYK 2001) .
The level of sodium in milk formulas ranged from 0.92 to 2.25 mg⋅g -1 . The highest share of sodium was found in B-1 formula and the lowest in A-2 milk. In reference to the content of sodium calculated per 100 kcal, the highest share of this element was recorded in C (51.4 mg) and D (nearly 50 mg) preparations, as well as in B-1, B-2 and E-2. Bearing in mind the norms, it should be noted that all formula types contained an acceptable amount of sodium.
The presence of 2.411 to 4.704 mg of potassium in 1 g (from 84.68 to 169.16 mg⋅100 kcal -1 ) was observed in the analysed formulas. In reference to the norms, the acceptable limit of potassium was exceeded only in C preparation. Being the basic component of intracellular liquid, potassium influences the osmotic balance in the cell, participates in transmitting nerve impulses in the nervous and muscular systems, ensures the adequate course of reactions related to muscle contractions and activates a number of enzymatic reactions. Potassium takes part in carbohydrate transformations, energy transformations, systemic protein synthesis and amino acid transport in the cell (SHIMONI 2005) .
It was observed that, in comparison to the norms, the content of calcium was significantly exceeded in all the analysed preparations. In formula D, the amount of this element was 3.5 times higher than the acceptable limit, in B-2 and E-1 its share was 3 times higher than the norm, whereas in C, E-2 and A-2 preparations there was 2.5-fold more calcium than the acceptable value. The demand for calcium amounts to 600 mg per day during the first six months, and 800 mg per day in the following six months (ZIEMLAÑSKI et al. 1998 ). According to the Polish regulations, the ratio of Ca to P in baby milk formulas cannot be lower than 1.2 or higher than 2 (Journal of Laws 2002). Calcium and phosphorus are more easily assimilable from breast milk than from milk formulas, so the content of these components in modified milk is higher than the baby's demand indicates (ALDOUS 1999) .
Our studies showed that all the examined preparations contained too little magnesium, compared to the recommendations. The currently obliging norms recommend that the share of magnesium in babies' and little children's diet should range from 50 to 150 mg per day (ZIEMLAÑSKI et al. 1998 ). Magnesium assimilability is increased by vitamin D, sodium, galactose and animal protein. Magnesium deficiency leads to disorders in the circulation and the functioning of the heart, irritability, convulsions, behaviour disor- ders, anaemia, brittleness of the bones, higher neoplasm incidence and protein synthesis disorders (GRIFFIN et al. 2008) .
The content of microelements in the s formulas is presented in Table 2 . The content of zinc ranged from 0.85 mg to 0.99 mg⋅100 kcal -1 . Bearing in mind the norms, it was concluded that the share of this element was adequate in all the studied preparations. The required zinc consumption in breastfed babies is 1mg per day (zinc assimilability from breast milk reaches 60%), and in children fed cow's milk or a combined diet these requirements are much higher since zinc absorption from such a diet does not exceed 40%, and is frequently at the level of 10-20%. The demand for zinc with such a diet and 20% zinc assimilability is 5-5.5 mg per day, yet a high percentage of babies fed a mixed diet or after discontinuing breast feeding receive too little zinc (MARZEC, ZARÊBA 2003a) . Currently, zinc is regarded as one of the most important trace bioelements. It affects the human organism on many planes, though its role has not been fully described yet. Zinc bioavailability from a diet depends on its composition. In women's breast milk this element occurs in combination with low-molecular-weight proteins, which makes it very easily assimilable. In healthy adults zinc deficiency hardly ever occurs. However, it is frequent in new-born babies and little children. It was determined that the problem concerns about 50% of the whole population (HAMBIDGE, KREBS 2007) . The digestive, central nervous, immune and bone systems all react to zinc deficiency.
A comparison of the values obtained with the norms resulted in a conclusion that the share of copper was exceeded in all the studied formulas. The demand for copper in early childhood is not high because of significant copper reserves in the liver, acquired during foetal life (SZOTOWA 1993). After birth, babies fed their mother's milk reveal negative copper balance, yet the reserves accumulated in the liver during their foetal life are sufficient to ensure the proper functioning of copper-dependent enzymes. Assuming 50% copper absorption with food and endogenic copper reserves in the liver, 40 µg⋅kg -1 per day of this element is recommended for babies during the initial three months of their lives. The daily copper recommendation for infants is 0.65mg (MARZEC, ZARÊBA 2003b) .
The content of iron ranges from 0.036 mg to 0.31 mg in 1 g. It should be noted that among the preparations enriched with iron none was characterised by a high content of this component. Bearing in mind the iron content per 100 kcal, the highest amount of this element, above the limit, was observed in A-2, E-1 and D, preparations. The content of iron in B-2 and E-2 formulas also exceeded the acceptable norm. In the remaining preparations the share of this element was adequate. Iron content in breast milk is ca 0.3-0.5 mg⋅l -1 . The assimilability of this element from mother's milk reaches 70%, whereas in modified milk this value does not go beyond 25% (STOLARCZYK 2001) . During the initial three months after birth the baby uses iron reserves accumulated in the organism, which is absolutely sufficient. However, from the fifth month the baby must be administered iron in the diet and milk replacement formulas become its important source for children who are not breastfed (STOLARCZYK 2001) . It is believed that anaemia caused by iron deficiency is the reason for mental retardation (HURTADO et al. 1990) . At the same time, iron excess in the diet blocks zinc and copper absorption and stimulates the growth of certain strains of intestinal bacteria (STOLARCZYK 2001) .
Our study revealed that all the examined preparations contained too little manganese, in reference to the norms. The share of this element in the analysed milk replacement formulas ranged from 0.0008 mg to 0.002 mg⋅g -1 . Manganese deficiency is particularly hazardous to infants and little children because it can result in growth and development disorders (LJUNG, VAHTER 2007) . The symptoms of manganese deficiency are rare in older children and adults because manganese is commonly present in the food. Manganese participates in carbohydrate and fat transformations, it is an activator of numerous enzymes, affects the processes of connective tissue formation and reproductive processes. If its insufficiency occurs, it may lead to disorders of the growth and development in children (LJUNG, VAHTER 2007) .
SUMMARY
The source of individual elements for babies is their food, though some elements are provided in drinking water and supplements. In all the formulas the content of Ca and Cu exceeded the recommended norms. In contrast, the products were deficient in Mg and Mn. It should be remembered that the concentration of certain mineral elements in modified milk is significantly higher in comparison with breast milk, which results from its lower assimilability (SKRAJNOWSKA 2006) .
